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ABSTRACT 
BACKGROUND: Measurement of long term health outcome after trauma remains non-
standardized and ambiguous which limits national and international comparison of burden of 
injuries. The World Health Organization (WHO) has recommended the application of the 
International Classification of Function, Disability and Health (ICF) to measure rehabilitation 
and health outcome worldwide. No previous poly-trauma studies have applied the ICF 
comprehensively to evaluate outcome after injury.  
AIM: To apply the ICF categorization in patients with traumatic injuries to identify a 
minimum data set of important rehabilitation and health outcomes to enable national and 
international comparison of outcome data. 
DESIGN: A mixed methods design of patient interviews and an on-line survey.  
SETTING: An ethnically diverse urban major trauma center in London.  
POPULATION: Adult patients with major traumatic injuries (poly-trauma) and international 
health care professionals (HCPs) working in acute and post-acute major trauma settings.  
METHODS: Mixed methods investigated patients and health care professionals (HCPs) 
perspectives of important rehabilitation and health outcomes. Qualitative patient data and 
quantitative HCP data were linked to ICF categories. Combined data were refined to identify 
a minimum data set of important rehabilitation and health outcome categories.  
RESULTS: Transcribed patient interview data (N.=32) were linked to 234 (64%) second level 
ICF categories. Two hundred and fourteen HCPs identified 121 from a possible 140 second 
level ICF categories (86%) as relevant and important. Patients and HCPs strongly agreed on 
ICF body structures and body functions categories which include temperament, energy and 
drive, memory, emotions, pain and repair function of the skin. Conversely, patients prioritised 
domestic tasks, recreation and work compared to HCP priorities of self-care and mobility. 
 
 
3 
 
Twenty six environmental factors were identified. Patient and HCP data were refined to 
recommend a 109 possible ICF categories for a minimum data set. 
CONCLUSIONS: The comprehensive measurement of health outcomes after trauma is 
important for patients, health professionals and trauma systems. An internationally applied 
ICF minimum data set will standardize the language used and concepts measured after major 
trauma to enable national and international comparison of outcome data.  
CLINICAL REHABILITATION IMPACT: A minimum ICF data set for trauma will 
standardize rehabilitation language and provide a minimum dataset to capture outcome in 
trauma systems to enable comparison and service improvement. 
 
(Cite this article as: Hoffman KP, Playford DE, Grill E, Soberg HL, Brohi K. Minimum data 
set to measure rehabilitation needs and health outcome after major trauma: Application of an 
international framework. Eur J Phys Rehabil Med 2016; )  
 
Key words: Rehabilitation - Multiple trauma - Outcomes assessment (Health Care). 
 
Major trauma involving multiple injuries is a leading contributor to the global burden of 
disease and mortality for working aged adults.1 However, as survival from injury improves 
with modern trauma care, so does the importance of the rehabilitation and health outcomes for 
these patients.2, 3 Many severely injured trauma patient will experience prolonged periods in 
critical care which often leads to additional non-injury related morbidity.4, 5 The accurate and 
comprehensive assessment of health outcomes, which includes physical, psychological and 
social wellbeing,6, 7 as well as the impact on the family and society is fundamental to inform 
future efforts to improve lives after injury.8 However existing generic outcome measures only 
assess a small proportion of the overall burden experienced by trauma patients.9, 10 Moreover, 
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the lack of validated trauma specific outcome measures has caused uncertainty amongst 
experienced trauma clinicians regarding which key domains should be measured as part of a 
minimum data set.11-13 As a consequence, little is known about the multidimensional effects 
that major traumatic injury has on outcomes important to patients.14, 15 Many measures fail to 
evaluate the patients’ perception of their health outcome and recovery, and consequently there 
may be little agreement between patient priorities and goals set by rehabilitation 
professionals.16 Moreover, the patients’ performance within their social context needs to be 
considered as part of the rehabilitation process, as support and systems can either hinder or 
help recovery.17 This improved knowledge would inform rehabilitation priorities to support 
patient recovery and facilitate cost effective trauma service delivery and resource utilization.11 
Outcomes derived from a minimum data set would enable assessment of trauma system 
performance while patients return to health after injury.18, 19 
Recent developments of trauma systems in the United Kingdom and Europe necessitate a 
robust, patient centered data set to measure health outcome after trauma. Not only are 
prehospital and in-hospital outcomes important, factors such as the impact of critical care, 
secondary complications and population burden after discharge need to be considered.8 In line 
with current methodology, new health measures should be developed within an internationally 
recognized framework,20 involving patients and health care professionals to ensure wide 
acceptance and validity. The International Classification of Function, Disability and Health 
(ICF) 21 is a hierarchically organized framework consisting of approximately 1400 health 
categories. The World Health Organisation (WHO) has recommended its application in all 
health outcome studies.22 ICF Core Sets have been applied in many rehabilitation settings and 
health conditions including traumatic brain injury 23 and spinal cord injury.24 However, 
patients with multiple traumatic injuries have additional, potentially more complex needs to 
those with isolated brain or spinal injury. Recent publications have called for the development 
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of core sets specifically for use in trauma outcome evaluation and rehabilitation.25-27 The ICF 
health categories most applicable for multiply injured patients are yet to be reported. 
The primary aim of this study was to identify important ICF health and rehabilitation 
categories from the perspective of patients and health care professionals (HCPs). We aimed to 
investigate patient and HCP perspectives of important health outcomes following trauma with 
the ICF framework as a reference to identify a minimum data set of important rehabilitation 
and health outcomes to enable national and international comparison of outcome data. 
Secondly we wished to evaluate to what degree components of body functions, body 
structures and activities and participation are affected by trauma in relation to contextual 
issues such as the environmental and personal factors.  
 
Materials and methods 
 
ICF definitions 
The ICF is a comprehensive and international framework that considers human functioning as 
a whole. Part one captures health and disability in terms of how body functions (b), body 
structures (s) and activities and participation (d) are affected. Part two comprises of contextual 
factors and includes environmental (e) and personal factors (Figure 1). All aforementioned 
components, except personal factors, consist of several chapters which contain hierarchically 
organized categories including second and third level sub-categories. Each category contains 
specific health issues and becomes more detailed in second and third level sub-categories, 
similar to ICD-10 categories. For example: b1 Mental functions’ (first level category), b114 
Orientation functions’ (second level category), b1142 Orientation to person (third level 
category). 
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Study design  
Mixed methods were used to investigate important health outcomes after trauma. We 
conducted qualitative semi-structured, face-to-face interviews with patients. Health care 
professionals (HCPs) participated in an international on-line questionnaire to identify 
important health issues after trauma. Ethical approval was gained from an NHS Research 
Ethics Committee.  
 
Qualitative patient interviews 
 
STUDY POPULATION  
Participants were recruited from an urban major trauma centre in London that admits on 
average 1800 patients with multiple traumatic injuries each year. Discharged adult patients 
(≥18 years of age) were invited to participate via a postal invitation, which was followed up 
by a telephone call. A convenience sample of patients with varying ages, genders, time since 
injury, injury mechanisms, and injury severity were recruited. The severity of injury was 
categorised using the Injury Severity Score (ISS).28 We aimed to capture all potential 
problems rather than which problems occur at specific timeframes, therefore patients were 
approached at a variety of time frames since injury as health problems and the prevalence of 
symptoms may change over time. This form of purposive sampling was used to obtain a wide-
ranging sample of this heterogeneous patient population and has been used successfully in 
previous studies.29 A sample size of 40-45 participants was chosen whilst aiming for a 50% 
recruitment rate to ensure sufficient interview data. Previous qualitative studies suggest that 
data saturation can be reached with 20-30 interviews.30 Data saturation is the point at which 
no new data is generated by participant interviews in an effort to reduce bias and increase 
trustworthiness. 
 
DATA COLLECTION 
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Where possible, interviews were scheduled to coincide with other hospital appointments to 
reduce patient burden. Written consent was obtained prior to all interviews. Semi-structured 
interviews were conducted by one researcher (Karen Hoffman, KH) over a three month period 
using an interview guide containing six questions based on the components of the ICF and 
rehabilitation priorities. These questions related to body functions, body structures, carrying 
out usual activities, participating in meaningful tasks and issues related to environmental 
barriers or facilitators and personal factors. A final question allowed for any other comments. 
Interviews were digitally recorded and transcribed verbatim.  
 
On-line questionnaire for health care professionals  
 
INCLUSION CRITERIA 
Any HCP registered with a professional body with at least five years’ experience of working 
in trauma and able to read and write English were able to participate. A health care 
professional was defined as a doctor, nurse, physiotherapist, occupational therapist, 
psychologist, social worker, dietician and speech and language therapist (non-exhaustive list). 
It was not the intention to get the view of specific HCPs, but rather to obtain an overview of 
important rehabilitation categories as identified by trauma experts. This would facilitate 
application of a minimum data set for trauma rehabilitation in multi-disciplinary team 
settings. 
 
SAMPLE SIZE AND RECRUITMENT 
Previous ICF studies recruited between 21 and 126 HCPs to develop condition specific ICF 
Core Sets.31-33 Their recruitment rate varied between 50%-70% and completion rate between 
36-50%.31-33 In order to ensure sufficient representation from an international trauma 
 
 
8 
 
community we aimed to recruit 70% of invited participants with a completion rate of 50%. 
We invited two groups of HCPs to participate. Group one was a purposively selected cohort 
known to be experts in trauma care and were invited to participate via email. The trauma 
experts were from international settings with representation from five of the World Health 
regions and were identified via peer review publications, trauma organizations and societies. 
The second group of trauma HCPs were recruited through web based invitations posted on 
profession specific or special interest group websites.  
 
DATA COLLECTION 
Consent to participate was obtained at the start of the online questionnaire, using Survey 
Monkey® online web platform.34 Rather than presenting all 1400 detailed ICF categories for 
the online questionnaire, researchers identified 140 ICF categories from the Acute and Post-
acute Comprehensive ICF Core Sets,35-37 previously developed by experts working in 
orthopedic, neurological and cardio-vascular settings using a Delphi process. These specific 
core sets were selected for their similarities to the early stages and post-acute injury 
rehabilitation, scientific rigor used to develop them and to reduce respondent burden. During 
the online questionnaire HCPs were asked to rate the prevalence and importance of ICF 
categories for trauma patients. Some health issues may not be very prevalent (common) but 
could have a significant impact on rehabilitation and outcome and should be given greater 
importance. 
 
Data analysis for patient interviews and on-line questionnaire 
Transcribed interviews were analyzed using the meaning condensation procedure, typically 
used during ICF core set development.38 Transcribed text was reviewed and grouped into 
meaningful units or themes. In a second step, health and rehabilitation concepts contained in 
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the meaningful units were identified. A meaningful unit can contain more than one concept, 
e.g. “I get tired when walking”. This contains concepts related to mobility (walking) and 
energy levels (fatigue). In a final step, each identified concept was systematically linked to 
ICF categories according to published ICF linking rules.39, 40 Detailed third level categories 
were converted into less detailed second level categories to enable comparison with HCP data 
which included only second level ICF categories. Absolute and relative frequencies were 
calculated. Relative frequency aims to establish prevalence, and refers to the number of 
patients who mentioned a specific category, thus the category was recorded only once per 
interview despite possibly being mentioned several times. Absolute frequency was used to 
capture the magnitude or total number of times a category was mentioned, where some 
patients may mention the same category or concept more than once. For example, many 
patients mentioned pain several times during the interview. Once ICF categories were 
identified, a process of member checking, sometimes referred to a respondent validation,29 
was completed in an effort to ensure all aspects important for patients were captured. Member 
checking helps to validate data accuracy and reduce bias and patients returned summaries of 
transcribed data, confirming important categories. In line with previous ICF patient 
perspective studies, categories with a relative frequency between ≥5% and <10% were 
reported and regarded as low to moderate frequency categories.41, 42 Categories with a 
frequency ≥15% were considered as high frequency categories42 and relevant for comparison 
with categories identified by HCPs.  
HCP questionnaire data were analyzed using descriptive statistics. Each of the 140 ICF 
categories contained two response options. One captured how prevalent or common a 
category was (not common, common or very common) and the other how important a 
category was (not important, important, very important). The average for both options are 
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presented as a percentage, representing how many HCPs regarded a specific ICF category as 
common (prevalent) or important.  
Previous consensus conference cut off points of ≥50% were used to indicate low to moderate 
HCP agreement.43 Categories with a combined frequency (prevalence and importance) of 
≥70% were regarded as high frequency categories 42 and relevant for comparison with 
categories identified by HCPs.  
Finally, moderate to high frequency ICF categories identified by patients and HCPs were 
compared and condensed. All categories which had a patient identified relative frequency of 
≥15% and all HCP categories with a combined frequency (prevalence and importance) of 
≥70% were included in the final minimum data set representing moderate to high frequencies 
of relevant ICF categories. Consensus between HCP reported data was set at 70% to ensure 
adequate level of agreement.33, 44 
  
Results 
Patients  
Forty four patients were invited to participate and 35 (80%) consented to be interviewed 
(Table I). Participants that did not provide written consent (N.=9) were younger males (30 
years), more recently injured (3-9 month post injury) and more severely injured (ISS: 25). Of 
these, six did not attend their out-patient clinic appointment after providing verbal telephone 
consent, two opted not to participate as they were too busy and one patient could not be 
reached after he was included in the sample. Health concepts captured from three of the 
interviews were excluded as they related to non-trauma chronic medical issues. The majority 
of patient participants were male (87%, N.=27) with an average age of 37 years (range 18-75). 
Participants with blunt injuries were older (42 years vs. 25 years) compared to participants 
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with penetrating trauma, but similar severity of injury (ISS: 20 vs. ISS 22) (Table I). Finally, 
those who had suffered blunt trauma had longer timeframes since injury (9 months vs. 4 
months) in comparison to penetrating injuries.  
A total of 2742 health concepts were extracted from the interviews. These were linked to 388 
second and third level ICF categories. Third level categories were converted to a total of 234 
second level ICF categories. Of these, 146 (62%) had a relative frequency of ≥5% and were 
identified by two or more patients (Tables II-V). Due to the high level of categories identified 
by less than two patients (38%), data saturation was inferred. Fifty five concepts were too 
general to be linked or related to personal factors which currently do not have ICF categories. 
An average of 86 ICF categories was identified per patient (range: 15 to 182 categories).  
 
Health care professionals 
Three hundred and twenty nine HCPs consented to participate and 214 completed the 
questionnaire (65%), (Table VI). From the 210 invited trauma experts in group one, 179 
agreed to participate and 128 (72%) completed the questionnaire. Group two, had 179 
participants with a completion rate of 48% (N.=86).  
The majority of HCPs who commenced the questionnaire (N.=256; 78%) had more than eight 
years’ trauma experience (Table VI), and 66% were based in an acute care setting (N.=216). 
Nineteen percent (N.=61) of participants worked in both the acute and post-acute setting. The 
majority of respondents (N.=224; 68%) were allied health professionals (AHPs) including 
therapists and nurses. Participating doctors (N.=105; 32%) were from emergency medicine, 
general surgery, traumatology, critical care, anesthesia, vascular and orthopedic surgery and 
rehabilitation settings. Of the 140 ICF categories presented to the HCPs 86% were regarded 
as relevant for trauma patients (≥50 % common and important). 
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Comparison of patient and HCP responses 
Low to moderate frequency categories of patient (≥5%) and HCP (≥50%) data were combined 
resulting in 192 categories with a frequency above 5% for patient data and 50% for HCP. 
Patients identified some ICF categories which were not included (NI) in the HCP 
questionnaire and vice versa (Tables II-V). The greatest overlap of categories between 
patients and HCP was seen in the body functions (b) and body structures (s) component. 
There was a high level of agreement for 7 body function categories which were temperament 
and personality functions (b126), energy and drive functions (b130), memory functions 
(b144), emotional functions (b152), experience of self and time functions (b180), sensation of 
pain (b280) and repair function of the skin (b820) (Table II). Seven body functions were 
considered important by HCPs, but not by patients. These were level of consciousness (b110), 
psychomotor problems (b147), perceptual problems (b156), blood pressure (b420), respiratory 
functions (b440), muscle endurance (b740) and gait pattern (b770). In terms of body 
structures, patient identified an additional eight structures (Table III). Very few patients 
discussed issues related to body structures during the interviews and lower extremity (s750) 
was mentioned the most frequently (63%). The biggest discrepancy was seen for structures of 
the brain (s110), spinal cord (s120), the shoulder region (s720) and areas of skin (s810) (Table 
III).  
There was less agreement between patients and HCPs in areas of activities and participation 
(d) (Table IV). Fifteen categories identified by patients were not included in the HCP 
questionnaire. In contrast, four categories within the Learning and applying Knowledge (d1) 
chapter were identified as important by clinicians but were rarely reported by patients. 
Patients prioritized tasks such as housework, shopping and helping others as part of domestic 
life (chapter 6) compared to HCPs that prioritised items of self-care (chapter 5). Both patients 
and HCPs agreed on the importance of walking (d450), looking after one’s health (d570) and 
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handling stress and other psychological demands (d240). They also agreed on family 
relationships (d760). Patients identified additional relationships such as social (d750) and 
intimate relationships (d770). Remunerative employment (d850) does not occur in the 
comprehensive ICF core set and was not included in the HCP questionnaire, although 
economic self-sufficiency (d870) is, and this was regarded as very important by HCPs. 
Similarly recreation and leisure (d920) was very important for patients, whereas problems 
with engaging in community life (d910) were identified in the HCP questionnaire.  
There were also discrepancies in the environmental factors (e) component (Table V). 
Environmental categories, which refer to contextual factors, are coded as barriers or 
facilitators to functioning. The most important environmental facilitators identified by both 
patients and HCPs were support and attitudes of immediate family members (e310, e410), 
support from and attitudes of health care professionals (e355, e450) and health services, 
systems and policies (e580). Many patients (41%) described social security, systems and 
policies (e570) as a barrier to recovery where HCPs reported these as facilitators. The third 
level category drugs (e1101) or medication was aggregated to the second level category 
substances for personal consumption (e110) which was seen as both a barrier and a facilitator 
for patients. HCPs identified 742 personal factors which could either help or hinder recovery 
such as age, education and attitude. Personal factors in patient interviews related to dealing 
with death of a relative involved in the incident, the impact of injuries on retirement, attitudes 
towards recovery and the content of nightmares. 
Table VII presents the final list combined of ICF categories important for rehabilitation and 
health outcome as frequently identified by patients and HCPs. These are the combined 
categories with a relative frequency of ≥15% for patient data and/or a frequency of ≥70% for 
HCPs categories. The final list consists of 109 categories comprising of 29 body functions, 11 
body structures, 41 activity and participation categories and 28 environmental factors. There 
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was 100% agreement for body function and body structure categories. Patients identified 39 
(93%) of the activity and participation categories compared to 27 (62%) identified by HCPs. 
Environmental factors had an 88% overlap between HCPs and patients. 
 
Discussion 
This mixed methods study describes the breadth and importance of rehabilitation and health 
outcomes after severe injury, using an internationally accepted framework of function and 
disability. We demonstrate that it is possible to engage both trauma patients and HCPs in 
rehabilitation research using the ICF as a reference with acceptable levels of recruitment and 
participation, well above our expected threshold of 50%. Both patients and health care 
practitioners identify a broad range of categories, the majority of which are not captured by 
individual outcome measures.9 There was substantial agreement between patients and HCPs 
in areas related to body structure and body function. However within the activity, 
participation and environmental components there were categories which patients deemed 
important but were not considered significant or prevailing by HCPs. Conversely some areas 
considered important by HCPs were not frequently recognized by patients. There was 
disagreement in some contextual factors of the environment as to whether particular factors 
were more likely to be barriers or facilitators to recovery. One previous study used the ICF to 
as a conceptual framework to develop a list of all deficits (LOAD) to capture the overall 
burden of traumatic injuries.8 Population burden was calculated using a combination of 20 
domains consisting of individual, family and societal deficits. The purpose of the Injury 
LOAD framework was to list all deficits and highlight the importance of each factor to 
prompt the scientific community to recognize the wider impact of injury and to develop 
population metrics.8 Whilst this work is complementary to our study it has a strong emphasis 
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on cost burden, presented as population burden which is not the focus of our work. Rather, the 
application of a minimum data set will improve standardized data collection to enable 
comparison and description of rehabilitations needs, input and outcomes of trauma 
populations, where after burden can be accurately evaluated. 
Measuring health outcome of major trauma is complex, particularly due to varied injury 
patterns and heterogeneous patient populations. By dividing patient and HCP data into high 
and low frequency categories in our study we defined common and important problems faced 
by trauma patients. This methodology, frequently used in ICF studies, appears to provide 
useful insights into trauma patients’ recovery priorities. For example, trauma outcomes 
research has historically used clinician rated dependency measures such as the Barthel Index 
45 or disability measures such as the Functional Independence Measure.46 These are most 
often applied in sub-acute and primary rehabilitation settings, whereas other outcome studies 
measured longer term function using health related quality of life (HRQL) measures thus not 
capturing all aspects of health outcome. Safety and independence in self-care is often a 
discharge requirement 47 and HCPs may spend some time getting patients independent or 
provide equipment to reduce risk prior to discharge.3 This focus may not be important for 
patients’ during or after acute hospitalization. Our data demonstrate that work, finance and 
domestic tasks were of greater importance to patients than self-care activities. Others have 
reported a discrepancy between rehabilitation goals described by trauma patients’ and their 
rehabilitation professionals with only a 40% agreement related to work or education and 19% 
agreement for recreation and leisure.16 The combined data, and proposed data set provides a 
comprehensive set of key domains which should be considered for trauma outcomes 
assessment. This may focus rehabilitation priorities on patients-driven outcomes and increase 
engagement between patients and HCPs.16 It will also direct and facilitate health service 
delivery and research.48  
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Existing outcome measures individually capture only a fraction of the health outcomes 
identified in this study. In a recent systematic review,9 we found that commonly used 
measures collectively assessed a maximum of 29 ICF categories (8% of the total 2nd level 
categories and 2% of overall ICF). The majority of these measures were developed with a 
narrow scope based on chronic disease models,49 and not specifically for trauma.50 Only one 
measure, the Trauma Outcomes Profile (TOP) 51 used in one study, captured 61 ICF 
categories (17% second level categories). However, 14 of these related to pain in different 
body structures, thus only 47 (13%) unique ICF categories. Furthermore, less than 2% of all 
environmental factors were captured with these outcome measures 9 despite evidence of the 
impact of education, access to medical insurance, trauma systems and support services has on 
outcome after injury.52 Thus, there is a real concern that studies using existing measures of 
health outcomes after trauma do not comprehensively reflect the greater impact of injury on 
patients’ lives. 
As an example, post-traumatic stress disorder (PTSD) is not evaluated by existing generic 
outcome measures 53 although PTSD scales are used intermittently in specific patient 
populations such as the military 54 and critical care.5 In our study patients did not diagnose 
themselves with PTSD but rather described factors that impact on their ability to manage 
stress after trauma. These included stress management (d240) which was the third most 
limiting factor in activity and participation.  Patients also reported difficulty in managing 
temperament (b126); struggling to look after their own health (d570); and loss of productivity 
in terms of remunerative employment (d850). Similarly, environmental factors such as limited 
access to health care services, health care professional attitudes and lack of support systems or 
service are known to affect the recovery burden.52 Assessment of these factors are of 
importance and should be considered during rehabilitation and outcome assessment, 
especially given the discrepancy between patient and HCP in relation to which environmental 
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factors are barriers or facilitators to recovery. The importance of family support and 
relationships (d760 and e310) has been highlighted in traumatic brain injury rehabilitation.55 
It was identified by more than half of the patients and nearly 90% of HCPs despite a lack of 
research on the impact of family support and relationships in major trauma. 
Finally, work (d850) and leisure (d970) were the most important activity and participation 
categories identified by patients but are not routinely measured in trauma outcome studies 
despite the evidence that emphasizes the importance of these aspects.56 Productivity losses, 
due to traumatic injuries, are estimated to be billions of pounds each year due to the 
demographic make-up of trauma patients, such as age, education and compensation status,57, 
58 The benefit of sport and leisure activities was demonstrated in survivors of spinal cord 
injury.59 Our data demonstrate that outcomes that are not captured by existing measures are 
non-trivial despite widespread recognition of their important impact on recovery.  
The ICF framework shows clear potential in its ability to capture rehabilitation and health 
outcomes of trauma patients. Our methodology has produced a potential minimum data set of 
109 ICF categories that may be used to measure rehabilitation priorities and health outcome 
of injured patients in the future. It also prompts clinicians to consider contextual issues such 
as environmental factors as these will impact recovery and access to services. The coded 
categories derived from this study will enable national and international comparison of 
rehabilitation and health outcome after injury using a standardized language. 
There are a number of limitations to this study. Patient interviews were conducted on a small 
sample from only one trauma center albeit in an ethnically diverse major city. Secondly, 
patients were at home and this possibly reflects the prioritization of domestic tasks over self-
care or other tasks. Moreover, people of different age groups may have different perceptions 
and attitudes to functional limitations and older people may report no difficulty in a task 
despite changes in the way they used to perform the task.60 These differences and perceptions 
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were not analyzed or captured during the interviews but will add important depth to 
understanding the degree of difficulty experienced by some. HPCs identified health issues 
related to body functions which were not identified by patients and were excluded from the 
final data set due to low frequencies. This could be attributed to the fact that the majority of 
HCPs were based in acute services and had knowledge of acute problems, rather than 
community services. HPCs are also knowledgeable about specific body functions such as 
consciousness (b110) and psychomotor problems (b147) which is not necessarily problematic 
for patients in the community.  
Other issues to consider are the impact of missing data in terms of patients consented to 
participate (N.=32 from 44 patients invited; 73%) and completion rate of the on-line 
questionnaire (N.=214 from 329 HCP’s invited; 65%). Although a sample size of 32 
participants are acceptable to ensure data saturation in qualitative interviews,61 it need to be 
recognized that the patients that declined to participate were younger and more severely 
injured. They have similar characteristics to those described as “lost to follow-up” in other 
trauma studies,62, 63 and may have different problems and priorities from the sample 
interviewed. We therefor recognize that more work needs to be done to ensure their needs are 
captured in ICF categories to enable generalization to all trauma patients. In addition, even 
though we achieved an above average response- and completion rate for the on-line 
questionnaire,64-66 we acknowledge that there are a substantial amount of missing data for 
non-respondents (N.=115; 35%). A variety of factors contributed to this for which we 
received feedback. These include the length of the questionnaire, invitations to clinicians that 
are too busy or HCPs regarding the topic as irrelevant to their area of practice. We did not 
analyze the characteristic of non-respondents or in-complete questionnaires. As a 
consequence this may limit generalization and application of results due to an under 
representation of the views of certain HCPs or the international community. Whilst 
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recognizing this, we aim to address some of these issues at an international consensus 
conference with appropriate international representation from a variety of health care 
professionals.  
We propose an international consensus conference, which includes patients, patient 
representatives and professionals, to further debate issues and reach agreement of the 
principal categories to include in a minimum dataset for trauma. The final categories can also 
be grouped in terms of setting. Acute and post-acute settings may have different priorities, 
resulting in some body structure categories being made redundant. This will warrant wide 
application and international acceptance to ensure implementation and adherence to allow 
comparison of rehabilitation and outcome after trauma.  
 
Conclusions 
We have used the internationally recognized ICF framework to describe the range and 
complexity of health outcomes after injury. The comprehensive assessment of on-going health 
issues of injured patients is important for individuals, institutions, regional trauma systems, 
science and society. The strong consensus between an international group of trauma experts 
and patients presents an opportune prospect for the application of a trauma framework to 
collect international trauma outcome data. We present the candidate categories for an ICF-
based minimum data set for the development of modern health outcome assessment in trauma 
care. 
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Figure I.—ICF framework illustrating four different components body function (b), body structure (s), 
activity and participation (d) and environmental factors (e). Personal factors currently do not have 
categories and codes. Numbers indicate total number of second, third and fourth level categories in 
each component. 
 
